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[SMRJJll ] £ftO>f X h^b^Sf^ hf 

IBEf A h^? l>^*t^<<!:t"^fX h^ 
h^<Dtt^6*tl^*Lfty)BETX hf— *l*re'J># 

ratrvj^y 

WE v~>r >^ > * M KM* $ *tfc«TE»3fe \z L fc 
tfoTflffEtf * U fc&?»£;rlf::f X VJu y>? 

fhf*ifl)*EfX h?D-^ftfl)»ft(Df^ h^£ h 

LfcAbtSIt 4 7 K UX * =E y £ , 
»E»ft7Kl/Xlc*y»3E**t4WExXh?a 

f*ia>f x h*£ h>ua)fl«ki=»-r«iR«$infi«&MiF 

k Lfc^oTwa^ sit* > * y t £ist;z.t &®mt 
iE*a> i cf'v^igto 

»E7KUX> s ty *&«TEtta&7 KUXJ&<A***iWr 
Etfvy^yicfffg^tLfcxX h^£ MKD7KUX* 
m£T47KUX*0>*™<>:, 
1ftK££y*y^ailEf Xh*2 hJWD«ki::*tt"* 
DMi*«A***L«rE7KUX*'»$-{=J:y-?a>T 

*i5<fc5lcA**tifcffif£l-t8!rE7 KUX*->>*-tf> 

ux* * y at/s-rEfi^ ^ ^ y w<»*<DflMW**i* f *i 

WE7KUX*-5>5-atflBE«**0>^-rtl3A 

*£ti&£5i-fi?rE7 Kuxy*yatf»E**/*y 
[»*gi4] fjEfcfvy^yi*. UEfxh^hju 

1 Etta icf-v ^ftSSSc 
[»#J«5] »Ee»*y^&ttS**4tfcTrX hf 
-***TEI C^^^lcA^PT«g^^-(^g|*l+^fc 

*lEftai Cf 

[■1**6] *FE*»af A HU*&«E4f X 

«TEf X h^£ H1/®*-e*fc< tt-^fZ 



fc< *t-fl^JtKtt*ftS£ftaf X h?o;,>>£ifc 
fflfE^X hr-J £«5cf 4fctf>a*FEf X h^D v>? 
ttEttSM^lc Lfc*< o T IBEx A h "? o «y 9 

ttE«36**lfcf Xhf-**1»El GTv?\zA1}t 

A*Snfc^EfXhf~£lcJ;oT#FEi c + vJifi 
b£*£ti££;tof £&iPf ~* ittlSLTlIiJE I 

MWattllftlftfl] 

[000 1] 

[*«©■*■ c^v^**a« 

X— Sr^0)^X h^ hil/f^CDfX h?a *y ^7iz-y 

;u-tT>yu ttfXh:7n??£MRtt*i*ficfci;: 

i;orfx hf-££«^f& i cf ^attsat&tf 

[0002] 

[&*a&ffi] -awe m- ; f«»cm^sti*pcB(p 

rinted Circuit Board) tex-f v9JUtt**»S*Sfc 
#>a#fta 1 cf lti*4. tt I C*?:7l*P 

cBn-e«scc*ft»i=aiii4ttTt^. icf7^o) 

I x;f ?^MMl::*y«***i.*. 

[0 0 0 3] C©cfc?feICf^^fSSIt ICf 

*JHt*«Br3fe<D»»«*tl«ftf *. ttttttttXlcj: 

or I CtF^ I Cf*:/aft5 

[0004] I Cf *>:/&SEgSii* pcb^($i:tX 

5?*jHHF-em=T-r y*iu«#*A*ufcyr4. 

OTP C B±(*»tM*P C B«(D«S«^*: A* * 

COft, pcBrtattfttfrftD^AroSfcStt* 

tSCtH>t-*7 ^ hi PCB±{*gt 
IM*P CBI»|CD**t^a S«ftx 
x hii^5 0 

[0 0 0 5] Si£<DP CBIiL S I (large scale integ 
ration) *tcl*V LS I (very largescale integration) 
<&«fc5ft**«S0> I C^^*?**Bt#A/-Ci3y. 
C(D<fc5^l Cf y}\*rf4 5?*iH!*a)Aas*©fe«> 
lC*ft©tr:/**LTl*S. Cf V 

^*tt«T*fc«)^«4* @1 I Cf ^ 




tiltUit. -tf>£9&1f^£xX hx-$£l*5„ 
[0006] fA hx~2<7)--0*£^LTl* 

ho TXhf-^lifXh/^->Ht^\ @2lC7f, 

<D*lil -y^AAtrxoiWrJtJEL. €-?JlixX 
[0 00 7] *ffl#<7> I cfv^tti8Wi, f^hf 
VLS I l*ttS«<DA**t?>S*'L'Ctey. f^hf 

[0008] c<o<fc9<FBa«ja*jB8t-r6fctofc, fx 
uicBMstu i c^^?(o«**fT5ii»r=ffl8*tifc 

x^ttMSWtxX hx-*£E|gS*£fc#CD«* 

ftE«&a*WHL-cfcy. coEie^Sfc^&xxh 

[0 0 0 9] coo^5<i:f x hf-^ES^aoftSW 

ftfNtf* Hewlett-Packar d<D3fcgt$I*^ 
4. 6 5 2, 8 1 4*Wtt*l=M«3*VCl*«, 03 
ItHewlett-Packar d<D*H«l l MS4. 
6 5 2, 8 1 4^ffl«B«CBB«**tfc i Cx^&Sg 
**5sLfc:7D?2B"efc<6. &8^£4xfcH e w I e t 
t-Pa c k a r d (DftlttlZ fcl*T 

[0 0 10] H3C:j3lvt\ e>K5-r/<«ISIBtt*B 
KxX Hl**<ttiAS*i£Brtfcy* a-*ji,fx 

^a>A*t?>icattaFtiru4, a-*^hf-^ 

^AOStt I Cx'y^OA^e><D»itf5]--r'fe€»o L 

£ti-Cl*&x-$l*xX hx— *<DfTlC*h£U 
;uxx hf-^7A0^fx hx-*a>ff©*fcH- 

[0 0 1 1] D»*iUf^ hf- $7Uz\t&X0)"rX 
< (DfA f-JKD*T?ra— CDxX HUli— ft 
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■CK^fflt^ttftt, A;i>xX hx-T^AUR?® 
[00 12] CCD D-^;UxX hx-^^A|C 

cd-c. 8fx MU*«*£i*Tft*<Dx-x hf- 

[00 13] i/"t>tl*CPU, ^O^i^i*. * 

? AKiaa-fi juxx hf-$ 5 A(c»fB*iiT^4* 
xx hiU(7>r KuxtftfRiJiri**. Ku 

X*ffl^TP— *iUxX hx-^APW^SOJxX h 

[0014] ^^^-/uvx^-ii^-rt'jf^ 

x>a-K$iii:-Cx>a--K7AS«IWr*, 
$-/L/vX*-H*x>n- K7*<DttStt«*B1M' 

r§*^{C(4*0> J 5i-/UvX-$r--A^l^tiS« 
[0015] CPUI**>— ^>-9-rtfl)±r<DSI«S«» 
C P UO««Blt? a^7A5 Wl^ 

[0 0 16] ttfflSttfia^JiaL^xXh^^ hiU*D 

-fcjuxx hx-$^Alcg?lEU SfXh^ mkd 
=&T KUX£x>n— K^AlcKWU 

I c^^^t«ar*W=l*. ^aa7A7A!:ff 
■*tLfcK*ICLfcA<oTCPU36«x>3— K5i»*M 
<t&LTD— ±UUxX hx-£^Afc|::#B*;KTl^x 

CtllcJ; U5t*CDxX hx-$tf£^£ti> 
tifcxX hx— >Btf>K5-f/^iaWc<ky I Cf7 
?A*fcaLfcxV v*iUa*C*«**lT^& I Cx 

[0 0 1 7] CCD<^7^H ewlett-Packar 
dO>#»(=ia***lfc I Cx^fcSggl*. xX hf 

[00 1 8] <D v— ^>-x* ? CPU^A/T?t^S(75-t? 
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[0019]® tt^fxhf-^SEffit^^f: 
*!C3t**1i:<pl't*ttf4?><i:t^*C. fXhT--*«* 
[0020] 

pu^<mmummv. -fx hf~$££i8-*- 

<D?p^s:/y*«**fc i c**:Jtt*Sfi«*«** 

[002 1] 

X HKD + TVj>#< £ *>-OCQf X h"<2 HU0 

»*'J<t. flTEf X hf-^ ^a5n-r^fc^(DfII5^ 
Xh^Dv £ v-^ 

[0022] m*l<i±, SirEv-^v^*'^ * 

<B7 KUXfcSIHrr*»*>7 KUXSIMBMSIilffKL 
fc36«orB?K-r67KL/X>^"Jfc, «IB»tf>7FUX 
fC J: yHSStiiWEfX b?ny9inO)TrX b^O K 

[0 0 2 3] *fc, fllESBI&SBIi* »E7K^>^'J 

* & tnE»»r k l/x#a* * n»E tf > > * u kb?k 

**ifcf X h;u<7)7 KUX£££f&7 KUX* 

ttEfti^^'J^ftttETXh^ hub 
■*l=»-r*1IM8^A**tilirE7 KUX*-5>*-lc 

*y— ^fx h^p^rtcofrccof x h^<^ mua* 

■*»S**i4J:5liA***ifc*/£ltWE7KUX* 
^>*-<Dtt*BXfctt*1*****^:/*--i:. HrE 
7 KUX:ftO>*-l::£&-^<Df X h^P'V^WCD^ 
TOf7 h;i^ft£tfS7S*tfcflL I5IB7 KU 



E7 KUXa^>*-&tf*lE«S;to^>*-WICAa 

<* ti£ <fc ? icwe7 k u a > * y a mhiea £ / * 'J * 

[0 0 2 4] f«E16(D§n£JIA'r«^«>a)^«mcj: 

h 1 Cf y^g^l*, fXh^hiK))*m< 

ExX hx-SWC^tE < t fc-«ia±fi«2?*i4£» 
fl>fXh?D^£i*ftaftBi: % fflEfX h-r — £ £ 
(Kr4fc»<B*IETX H 7p^ 

MEftSW#t-Lfc3ft«orilflExXh^n v 
<7 ;fcf&C£l::«fcy ffilEf X hx-S 

6««t, fJEfilTc^itfc^Xhx-^^E! Cf y 
7\zAXt%®9£t* ArtSJh.fctflE'f X hx— 

[0 0 2 5] *§&mz&&£* fX hf-^A^S(J)f 

kifi*&mtuy* j^'JswwkiSjk*. *fc. &xx 

h?P?$r|**Sa&7 KUXfc**7 KUX*£ItT?*»«* 
*l, 4T0)fX Fx— $J&<teA7KUXfc*S£0B?B 

[0 0 2 6] LtztfoT. xX hx-£<7)t£5E<Dfctf>a) 

»ifc<a!>cpu*qqrc*y, ^n?? z>?tfm&x*& 

[002 7] 

[*SJM>*lKa>»tH KIT. &#Lfcig®£#&L-C* 
JMS*BL<IMM-«. 5«\ lfca**t**»WlcJ:* 

P * ft»4fcto0)fx Kt— > ©y^-'tf >if 

[0 0 2 8] fX hr-*l*S5&<&$0<. frWC*S* 
tl*. #fTtt I Cf *y^(D'A*lf >lc«3feA***i-ST 
-***U *MI*$P^»=*£*4f-*£» 

-To Ur^ot, ftoai^i cf *v^coA^exoaic 

»«U #«l*f-X FA*fcl*5. 
[002 9] xXhx-£t£. ^Sfe(7)irX h^P*y<7|C 

RttStiTWi. »K***iTSMi*T XK^7 MUD 

a^^-o<Df x h^p*v^ic*^^tis 0 

[0030] f X h^D7^0)8!SSl (C^t- o 
[003 1] 

[Si] 



(5) 
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[0032] flxtf. Si fcSLfcJol::. HOSl* 
)&vf> 1 4 7 7 KUX/»<Jd^ttlt&tlfc8B0) 

yOvO. «7Lli«lTX h^D^^icagsn*. fil 

-o**-e. 2oo#**e>2 1 iswfe*t»a)7Kux 

HU#ffe<&f X h?P^. 0«x.I£1&2tX bz? 
a v>i:»S**i*. £tz. 4 so^ife^ftft^tifc^f 

[0033] C©J:5l=*S*nfcTXh*9 MU*. 

* 9 1= &#>7 K UX f-X K ? □ y 1 0) 

(1 40. 8) =* 1 40. 1 4 1. 1 42. 1 4 

3, 1 44. 1 4 5, 1 4 6. 1 4 7 

(200, 1 2) => 200, 20 1. 2 1 

0,211 

(450, 5_) => 450. 450. 450, 45 
0. 450 

0£^-rt<j><h-r§o ) 

[0 0 3 4] £9BM0)£fi!l<7>/{7J'— £ — I*— OCD^fX 
rofi. KT^y-^-f VttH-<DTKUX3&<fia[*tL 



4. c<7)<t£. -Kfflt^iifcTrX h :7a 

fx MUj&Mfe<DxX h^a^^-Ctffil^CirA 4 

(2 01. 3) => 201. 20 2, 203 
[0 0 3 5] :Ct% 20lSWb2 0 3fifefttt 
ffieoff 2 t X h ?P -><7 ^ifiJctl)f X h** hud 

OCDrX hTJa^-Cffll^bHfcxX h*<£ hJUt. * 

(D*(0^^< it-oA^b^^iS^^xXhx-^W 

*h7P<y*irSfcS*«»*. 

[0 0 3 6] *fc, fXhf-"^Wtg^il>bH^- 

ooxx h^<<7 h;ucjtLri*fefc<k*-oa)7 Kux 

SttltStf* — D<DxX h;U30<t><O*\CD : rX h 

[0037] *1 *#H+4fc* ISlfXh^P 

79^14 1#*i:m2xX h7P7^^20 2§ 
«l4H-(DTrX h JU£H£ LTt*6. 

-O0fX h*<7 HU— 00)7 KL/Xd<tt(tb^4 0 
CCD* 5 -OtD-rXh"^ Ml*i<** 

■Jrtic^SK^^^wc^xh^^ hu*BMM"* 

tz&lZ^t££tL&** i )<D&R&£&&to?%&* ^X 
h?p**S**lcSSI=*£+4C*tf**4*t*3 

[0038] H;U4. {SKSil fXh^D'^^2f 
X h?o^6 ?J fX hT-$rtT'8*£«**i*^ - 
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1 4 lB*i:2 0 2*tt*ttl+6C£|::*or* £380 

[003 9] Ctf^^KxX hf-^»fA h7 
Stt&JodT-X h?P^**ST*Ci:a<a*L 

4/£l+**£tt£*i&<fc9l::7 KUX£ttlf&Cfc#S 

[0 0 4 0] — O<0t-X h^D *y^CD-&>Wfe<7) 

C^fX HMZ>7 KUXCMBJ?*ft5eT6Citf 

»*U\ 01*14. f^^D-v^ (X) (D&TJicftg 
LfcfX h^? MLfctefl)— O(0tX h^D-y^ (Y) 

^fXh^P'V^ (2) <DKSS8*i::* 
SfcAlCttxX b?P7^ (Y) ^fX^D^ 
(X) 0>J|ft%l-fftll**L4<DA<il*Ll^ CO J: 5 ft 
tx (z) £*=e*)\zmzft 

(z) t*»i=»*^*cfctf-e#*. 

[0041] C;Wr«fcy*»*ft*e>5A«::l*±-Ca> 
Sot, ♦4U8i©tf>7Af:l+Ut4 

t(Dfx hx-$ $««-r s&rofssg^Srft-r « c t 

*<T?S<& 0 ^54fX h:7P^I4;MMflfc<fc4 I 
Cf7 ^I^Ii: £ U 7c3fc<7)f X h * 1= ten $ ft 

?icA***L*cfcc:j:oT i c^-/^©tt*A«fft3*L 
[0 0 4 2] B4a*«nicj:«i c^v^tt*S»a> 

[004 3] e>K7-f/Hitt«**i4 i Cf ^^0) 

[0044] tf> i 5Aici4«ra©fti***i=*y7Kb 

tot, — D<ot? >^Af;:»&£;ftTi^7 ; --£i4 J fx 



hx—^tfmi^iSu tf >^acd&i£t-x hf-^d) 

[0 0 4 5] y-^>»tty-^r^7A. 7KUX-* 

[0046] v— ^>*?AI47 KU^7AiS$7A 
v-<r>*?Al4T-Xh^D7^(c»-r*« 

u§fx h^a-^wr KUA*<»?jBs*trtey. 

ft*?AU:l4*T-X h?Dy$a>*Sl::»*4tott*<K» 
jS*tirt>-& 0 7 KUX7A(4tt*7 KUXtfX hf 

[0 04 7] 7KUX*0>*-(Zf4. 7KUX7A^ 
b-70fXh^o^(DJSi67 KL/XA«AAS4i&, 

7KUX*0>^-i4tf>^AlC»a?tl/cxX 
h^? HU07 KUXSfflSU C<D<fc9l::iSS*tlfc 
7 KUXIwRS-r 6fX h-<^ MUtf* tf>7A*^tf 

[0048] -£tz, 

oOtX h^n^^<o**lz»f 41R«A^A*S*i6. 

#A* Sftfcfcfl* b^a-^ Slz&flSHc&fjg;* ftfctt 
£3i'>£i±&o CfifcHftl::,. 7KUX*->>*-l4ft 
£a^>£-a>ffl#* 0" a)ftl^BB(=(*9a^^ftlc«t 

*^>^-lc»K*ttfcfilf4. ££7AlcA**tifc» 

y -oofx h^p 7*rt<08t©fx 

[0 0 4 9] ^P^A/K-T >*(4. 7KUX7Ai:S 
S^AflDWBEttB***. Z/P^A;^ >*I4. 7K 

*0>^-WI^ : E-ti^tLA*^ti§ < fc5^7 KUX^A 

CtilCcfco-CSrLl^X h^D^^W KUX&tf 
ftS«rt'*1MW t 7 KL/X^AiSS ^A^b^fvp 

n-e^A^3$tL^ 0 
[00 50] fliLtf. 7 KUX^Afc** ^ACOffi^g 

^— . R^^oy^A/KW^^CD^Ii-ttl^HaSlC^: 

[00 5 1] 
[*2] 
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[0052] 7 K L>X;frO>9 -flitted n^SKgj 

C*??l::A**4C^BLfc«^*»**w 

ScDWMMfcJtB**!.. or I C**? 

[0 0 5 3] fit* fXhf-$3(l^ft(0f 

icLfctforsar-BTcStt*. 

[0054] 



[0 0 5 5] ULtClfc^TI*. **M0)ttS<Da*L^ 
[BB4>n*$BMf]] 

[01 ] I CT^^lCxX h-r— $A<A*S*i 

[03] 8£*<DI c^-y^ftBSSBO^P^^BT?* 

-So 

[04] *«Wlc«fe4 I Cf;?ttI8Ifl)^P-;* 
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